The objective of this study was to review our clinical experience in the surgical management of non obstetrical vesicovaginal fistulae (VVF) over the past 13 years, to determine common causes of fistulae in a modern hospital setting and outcomes based on different surgical approaches and timing of repair. A retrospective review of patients with VVF at the Adelaide Meath Hospital, Dublin, was undertaken from January 1997 to June 2010. 35 patients with mean age of 32 years (range 17 to 53 years) with vesicovaginal fistulae underwent surgical repair. A percentage of 68.5 fistulae occurred post hysterectomy, 20% were due to pelvic malignancy and the remainder from other causes. With regards to the timings of surgery, 57% were repaired within 3 months, 11% within 6 months and 32% after 6 months. 57% of patients underwent abdominal repair of fistulae and 26% had vaginal repair. 6 patients were not suitable for any type of repair and hence had urinary diversion. There were 3 failures, all after abdominal repair for complex fistulae. Timing of surgery has no apparent impact on the final outcome of the fistula. The type of approach depends on the preference and experience of the surgeon, with different approaches offering equally good results at our institution. Urinary diversion is still an option for a select group of patients.
Introduction
In developing countries, the majority of the vesicovaginal fistulae (VVF) are due to prolonged childbirth, 1 causing tissue pressure necrosis between the vagina and bladder. Etim et al. in his recently published study, conducted in Nigeria, showed that 49 genito-urinary fistulae were diagnosed out of 4520 deliveries, with an incidence of 8.2 per 1000. In developed countries, 75% follow hysterectomy, other causes include pelvic surgery, radiotherapy, advanced malignancy, pelvic endometriosis, inflammatory bowel disease and trauma. 2 This unpleasant complication leaves affected women with continuous urinary incontinence leading to excoriation of the vulva and vagina. The social consequences are severe due to continuous wetness and smell of urine which isolates many affected women from the community. According to a recent study conducted in Cameroon, 15% of patients with vesicovaginal fistulae suggested that suicide seemed to be the solution to their fistula problem. 3 The key to successful repair of VVF lies in the classic principles defined by Couvelaire in 1953 , good visualization, good dissection, good approximation of the margins and good urine drainage. 4 These principles can be achieved, either by vaginal or abdominal approaches.
Although the choice of technique partly depends on the characteristics of the fistula (site, size, clinical context), it also depends on the experience of the surgical team. Most uncomplicated VVFs, both trigonal and supratrigonal, can be managed through the transvaginal route, particularly by using maneuvers to bring the fistula closer to the operating surgeon. 5, 6 More complex fistulae may require the transabdominal route for optimal repair. 7, 8 The objective of this study was to review retrospectively our clinical experience in the surgical management of vesicovaginal fistulae over the past 13 years, to determine common causes of fistulae in a modern hospital setting and outcome based on different surgical approaches and timing of repair.
Materials and Methods
A retrospective review at Adelaide Meath Hospital, Dublin, undertaken from January 1997 to June 2010, recorded 35 patients with vesicovaginal fistulae due to non obstetrical causes, who underwent surgical repair. The mean age of these patients was 32 years (range 17 to 53 years). These included all patients presenting to us during this period and were referred by primary and secondary healthcare centers. Data was recorded on etiology, site, size and numbers of fistulae, the surgical approach and complications. The time from the occurrence of fistula to referral was noted to determine if that had any impact on the final outcome of fistula repair.
Most patients referred to us were already diagnosed with VVF but all patients were evaluated preoperatively by history, physical examination, serum creatinine and intravenous urography. Sixteen patients underwent cystogram and 3 had methylene blue test. Cystoscopy was performed in all patients to determine the site, size and numbers of fistulae along with an assessment of the urothelium adjacent to the fistulous opening. Vaginal speculum examination assessed vaginal capacity and vaginal skin integrity. On the basis of site, size, etiology and associated anomaly, fistulae were divided in two groups, simple and complex. Fistulae associated with ureteric involvement, previous failed fistula surgery or large size, were regarded as complex fistulae. All simple fistulae were repaired through vaginal route and complex fistulae through abdominal route. Extensive fistulae not amenable to repair underwent urinary diversion with ileal conduit. Patients were followed up at six weeks, three months, nine months and later on depending on the presence of symptoms.
Results
The etiology of fistulae in 35 patients in our study was as follows (Table 1) . Twenty four patients (68.5%) developed VVF after hysterectomy. Among these, 21 patients had abdominal and 3 vaginal hysterectomy. Most of these hysterectomies were for benign disease except 7 cases where the cause was malignancy (4 cervical, 2 endometrial and 1 ovarian cancer). Three of the cervical cancer patients also had adjuvant radiotherapy. Seven patients (20%) had pelvic malignancy as the cause of VVF, of whom, 3 were due to bladder cancer, 3 from cervical cancer and one from rectal cancer. All u s e transabdominal route for optimal repair. 7, 8 u s e 7, 8 The objective of this study was to review retu s e
The objective of this study was to review retrospectively our clinical experience in the sur- 3 cervical cancer patients had prior radiotherapy. Two of these patients developed recurrent disease along with VVF and hence were managed with radical surgery and ileal conduit. Two bladder cancer patients presented with locally advance disease leading to VVF which underwent radical cystectomy and ileal conduit. Third patient with bladder cancer developed VVF 6 months post radiotherapy and hence was also managed with radical cystectomy and ileal conduit. Rectal cancer patient had pelvic exenteration and ileal conduit. Hence six patients (17%) were not suitable for VVF repair and underwent urinary diversion (Table  2) . One patient (3%) developed VVF after anterior repair of cystocele. Among the remaining three VVF cases (8.5%), 2 occurred after nongynaecological pelvic surgery and one after foreign body insertion by the patient.
Twenty patients (57%) with VVF were considered as complex fistulae and hence were repaired by trans-abdominal approach. Three of these had associated ureteric involvement and needed simultaneous ureteric reimplantation. Two had history of previous failed VVF repair and rest had large or multiple fistulae. Nine patients (26%) underwent vaginal repair. We evaluated the time period from the occurrence of fistula and referral. Twenty patients (57%) were referred within 3 months after diagnosis. Another 4 patients (11%) came to us within 6 months but 11 patients (32%) had symptomatic fistula for more than 6 months before referral.
Vaginal repair technique
When the vaginal route was used both ureters were catheterized cystoscopically to safeguard them during repair. After identification of the fistula, a small-sized Foley catheter was introduced through the vaginal opening of the fistula into the bladder. Traction on the catheter helped to bring the fistula closer to the operating surgeon. When the fistula lumen was too small for catheter placement, a guide wire was passed and the fistulous track was dilated to facilitate passage of a small Foley catheter over the guide wire. A vaginal mucosal Ushaped incision was made after saline infiltration into the mucosa. A generous plane between the bladder and vagina was developed at least 2 cm beyond the fistulous opening to develop adequate vaginal flaps for layer closure. The fistula was closed without excising it and its walls were included in the first layer of closure which provided a strong anchor of supporting tissue. Fistula repair was performed in three layers. The first layer was created by approximating the fistula edges at the bladder wall. Second layer was created by approximation of perivesical fascia over the first layer. Third layer of repair involved the closure of vaginal flaps. The bladder was drained with urethral catheter only, in all patients for 10 to14 days postoperatively.
Abdominal repair technique
Fistula repair through the abdominal route was carried out using the O'Conor technique. 9 At preliminary cystoscopy both ureters were catheterized before opening the abdomen. The bladder was bivalved to the fistula site and then dissected off the vagina. Bladder and vagina were closed separately and an interposition graft was placed in all cases using omentum or pelvic peritoneum. Suprapubic and urethral catheters were placed to ensure bladder drainage postoperatively. The catheters were removed from 7 to 21 days post operatively depending on the surgeon's preference. All patients were maintained on oral anticholinergics to avoid bladder spasms. Full-dose prophylactic antibiotics were administered in the perioperative period for three days followed by ciprofloxacin daily until the catheter was removed. Patients were evaluated at six weeks, three months, nine months and later on depending on the presence of symptoms. Abstinence from sexual intercourse was advised for three months postoperatively.
Three cases (9%) had recurrence of fistula after surgery (Table 3 ). The interval between occurrence of fistula and repair surgery had no impact on outcome of the repair. One of 20 patients operated within 3 months failed. Four patients had their surgery within 3 to 6 months and 1 failed. Similarly 1 failure was found in 11 patients who had repair after 6 months.
Discussion
As in other developed nations, VVF is rare in Ireland. But when it occurs, it has serious impact on the quality of life, is socially debilitating and has important medico legal implications. In our study the most common circumstance in which VVF occurred was post hysterectomy (68.5%), as has been reported in other large series. Goodwin reported 75% of his cases were of gynecological origin, 10 and Lee reported 82% resulted from gynecological surgery, and only 8% from obstetric complica-
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Table1. Etiology of vesicovaginal fistula.
Causes
Numbers of patients % age Table 3 . Outcome of repair.
Type of surgery Successfu Failures
Abdominal 20 tions. 11 Although management is more standardized in recent decades, the surgical approach remains an issue of contention for the repair of VVF. The fundamental treatment principles for VVF can be achieved through both, vaginal and abdominal route, depending upon surgical experience. In our study there were three failures with an overall success rate of 91%. All of these were after abdominal repairs and none after vaginal repair. 2 of these cases had abdominal with adjuvant radiotherapy for cervical cancer. Third case had multiple fistulae along with ureteric fistula after a complicated hysterectomy for benign disease. The success rate in most series varies between 75-95% with various techniques. 12, 13 The advantages of transvaginal repair are less invasiveness, less blood loss, decreased post operative pain, early mobilization and less hospital stay.
14 The disadvantage of this approach is the limited access. The advantages of the abdominal approach are good exposure of the fistula hence it is better suited for complex fistulas. Factors such as size of fistula, proximity of fistula to the ureteric orifice and time interval since injury do not affect the choice of repair and nowadays there is a trend more towards the transvaginal approach. 15 Timing of repair used to be an issue in the past and most surgeons waited for six months. Most recent studies favor early repair. Langkilde et al. in his study of 13 patients operated within three months of the iatrogenic lesion, reported no recurrence or increased morbidity. 2 In our uncontrolled study, there was no apparent impact on the outcome by early versus late repair of fistula. All 3 failures belonged to different groups i.e. 1 patient was referred within 3 months of occurrence, 1 between 3 to 6 months and 1 patient was delayed for more than 6 months before referral. The 6 cases not suitable for fistula repair and who underwent urinary diversion and ileal conduit, all had malignancy and complex fistulae. Such major surgery with its implications was only performed after intense discussion and counseling. In these circumstances surgery achieved the desired effect of improved quality of life. Thus urinary diversion has a definite role in the scenario of complex fistula.
Conclusions
Most non obstetrical vesicovaginal fistulae remain largely iatrogenic. In our setting, timing of surgery had no apparent impact on final outcome. The type of approach depends on the preference and experience of the surgeon, with different approaches offering equally good results at our institution. The principles of fistula repair and case selection remain important determinants of outcome. Urinary diversion is viable for a select minority of patients. Most vesicovaginal fistulae are readily amenable to surgical repair with good outcome. 
